This paper describes a new proposed model and way of thinking about the process of assessing and evaluating engineering higher education programs for accreditation, and the way that data is used and shared. Proposed is a new construct for formatting and using data collected on the program self study report. In addition, it is suggested that now, 20 years after EC2000 was first designed, it is time to re-design, re-configure and re-engineer our current accreditation processes in light of new technologies and all that we've learned in these subsequent years. As a pilot of the model, data has been extracted from 37 ABET EAC industrial engineering program self-study reports (SSRs) that were submitted for evaluation over the past couple of accreditation cycles. The data is collected from these reports across ABET criteria are organized to demonstrate the potential for sharing, benchmarking, and program improvement.
1932."
1 ABET's value in the marketplace is unquestioned, yet there exists no formal mechanism for programs to share data and information on processes for the purpose of improving engineering higher education and student learning on the aggregate. As programs look at the "cost versus effort" tradeoff of assembling data for inclusion in their self study reports (SSRs) it makes sense to create as system whereby programs can share and access data.
(2) Standardized, well understood and applied: ABET's EC2000 general and program criteria are well vetted, articulated and utilized. For 20 years programs have produced evidence in support of compliance with the required criterion in program self-study reports 2 . These SSRs are built from formatted and provided templates. Yet in large part, the processes and methods for the collection, submission and evaluation of the SSR data have not changed substantially in decades. In addition, the timing methods and modes of collecting and evaluating these data do not match current and future technological capabilities. As a result there exist substantial improvements in efficiency and payback that can be realized by updating existing processes.
(3) Broad community and open dialogue: ABET HQ has created an ethos that seeks out, listens to, and responds effectively to input from a broad set of constituencies-and in setting a vision and reflecting on what's working and not . 3, 4 By taking action on important initiatives ABET's leaders have demonstrated the innovative spirit they promote in engineering programs. As an example, reference recent changes to the Criterion 2 assessment requirement. With this in mind, now is the time to engage the activated community in a discussion aimed at re-designing the processes inherent in program evaluation.
The confluence of opportunity, culture, and timing all make this a great time to take up the opportunity and engage the question "what needs changed and how best can we do it?" Consider the historical context of engineering accreditation.
History of ABET and Engineering Accreditation
ABET dates its historical organizational lineage back to 1932, when it was formed as the ECPD (Engineers' Council for Professional Development) in response to opportunities identified in the Wickenden report-a study undertaken by the Society for the Promotion of Engineering Educaton and several principle associations to "develop, broaden and enrich engineering education." 5 Initially charted by seven engineering societies, the ECPD resulted from a need expressed in Wickenden for an organization focused on setting educational standards and conducting program reviews to assure compliance with such standards. [6] [7] [8] The intervening 77 years have witnessed changes in both engineering higher education as well as ECPD/ABET itself. Perhaps the most substantial recent chance in engineering accreditation has been the conversion to Engineering Criterion 2000 (EC2000) in 2001. 9 This new approach, initially piloted in 1996 with 2 programs, shifted the accreditation process and focus away from measuring the input variables in an engineering higher education enterprise to a focus on evaluating educational output (namely student learning) and the improvement process itself.
A study by Center for the Study of Higher Education on the effects of the implementation of EC2000 highlighted the substantial positive impact the system has had on the education of engineering students. By encouraging process and systems thinking, faculty and constituent oriented ownership and input, and student outcomes-based measurement the effects have been pronounced.
11 Appendix A illustrates the affect of EC2000 implementation on teaching methods, faculty reports, student skills and abilities. However, since originally designed 20 years ago, ABET accreditation processes have not changed substantially, the suggestion is that perhaps now is an ideal time for a critical review.
ABET Processes and Program Self Study Report
ABET describes the program self study report (SSR) in this way: "The Self-Study Report is the primary document your program uses to demonstrate its compliance with all applicable ABET criteria and policies. The Self-Study is the foundation for the review team's judgment of whether the program meets our criteria for accreditation. It addresses all paths to completion of the degree, all methods of instructional delivery used for the program, and all remote location offerings."
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As a result, the SSR represents an important platform from which potential process changes can be conceived, implemented, and evaluated.
The organizational structure of the SSR provides evaluators a view of a program's compliance with standards expressed in criterion. As a guide, ABET provides an SSR template but allows programs to use additional and supplementary means for best representing their programs to the evaluation team. However, although innovation and discretion are allowed, programs often default to the use of the template as provided by ABET. Figure 1 illustrates the main section headers of the 2016-17 Self Study Template along with a designation for the data collected in each section as being one of two types-I/PD or A/CIID. These are described below: I/PD (Institutional/Program Data) designates information that is routine and descriptive in nature. This is the type of data for which standardized forms and processes can be developed. I/PD data in general report on counts, categories and conditions. Outside of an accurate data definition little or no interpretation for understanding and evaluating this data is necessary. Accepted thresholds, ratios and other means can be used in evaluating this data. I/PD data can be audited and updated on some meaningful periodicity to reflect current conditions. A/CIID (Assessment/Continuous Improvement Information and Data) designates information that results from processes that are evaluative in nature. This type of reported information demonstrates adherence to processes and standards, and faculty-ownership and participation. A/CIID may be divided into two types, those that verify that a well designed and implemented assessment and continuous improvement process is in place and being used, and those that explain how data emanating from the process have been used to improve student learning in pursuit of the goals set by the program. Figure 1 demonstrates the mixed type of data currently collected in the SSR. Data in this set is of a different type and purpose, potentially owned and managed by different persons, and used by both programs' themselves and evaluators during accreditation differently. As a result it is proposed that the SSR as a monolithic means to collect, represent, and use this data seems limited. A new model could be designed which decouples this data, sorting it based on purpose of use, ease of collection and reporting, and utility in sharing. X The Proposed Model Given here is a proposed model for organizing the data that is currently collected in the SSR. This model has two key objectives: (1) separating the collection and reporting of routine institution/program data (I/PD) from assessment and continuous improvement information and data (A/CIID), and automating both, and (2) designing a system that creates more value from both types of data/information to a broader audience in order to advance shared goals around student success and learning, and the advancement of engineering education broadly.
Specifically the proposed model for the SSR could be implemented as follows:
1. ABET will study the types of data necessary/needed for a robust modern evaluationdelineating data needed on an ongoing shorter-term basis (descriptive program data) to maintain an accurate view of the current educational system in place, from data needed to demonstrate compliance with criteria which is more evaluative in nature (assessment and improvement). 2. The self study report template will be adjusted, specifying per criteria the ways and means that segregated data will be collected and reported. Included will be the timing and means (formatting, use of technology, etc.) required. 3. Technology will be used where possible, especially related to descriptive program data. 4. Descriptive data will be updated on a shorter cycle (2-3 years) compared to evaluative and assessment data (6 years). 5. ABET will study strategies for sharing collected I/PD and A/CIID data among peers. Table 1 provides a comparison of the characteristics of the current and proposed self study report models. Below are summary descriptions of each model:
Current model: The current model can be characterized as an organized data dump occurring every 6 years (NGR case). Despite a need to demonstrate continuity of effort between visits, the real effort is often correlated to the time of the next visit. This longish 6-year reporting cycle encourages an "effort drop" subsequent to an evaluation cycle. For faculty the starting and stopping nature does not encourage continuity of ownership and effort. And because of the data dump practice of focused faculty effort, many programs tend to re-assign the "faculty lead" each six-year cycle-further disrupting continuity and encouraging a start-and-stop mentality. Data in the SSR is structured around nine well-defined general and program criterion, and reported as such. Although required data tables sometimes call for data over a period of years previous to the visit the "data dots" are not always easy to connect for the purposes of the evaluation. In addition, the current SSR model is paper-based and requires much effort for formatting and production. In the end the substantial effort is little used outside the program.
Proposed model: The proposed model is designed to promote the goals of separating routine data collection and reporting from assessment, analysis and continuous improvement activities. The premise is that the faculty resources are best utilized in owning and driving processes that affect student outcomes, experiences and overall learning. Using a shorter reporting cycle, electronically collected via pro forma input modes, promotes continuity of the process and aids in program evaluation. Electronic data of both forms can be formatted to create valuable reports for program benchmarking, promoting best practices, aggregate data analysis and other means of improving engineering education.
The proposed model should take advantage of modern technologies to collect, analyze and report program data. Table 2 gives examples of data that may be coded for use with collection technologies for each section of the SSR. Colleges and universities have already begun developing home-grown technology-based systems to improve data collection, analysis and reporting for ABET purposes. [12] [13] [14] [15] The proposed model could be designed to interface with existing/future systems at the college/program levels.
Proposed Model Summary:
In summary the proposed model suggests that now is great time for the ABET accreditation community to review the processes used for program evaluation. It has been 20 years since the implementation of EC200 and today's self study report is much the same as originally conceived. Improvements in technology and what we know about how data is collected, used and reported by programs offers improvements for both faculty and evaluators. As data is collected, ABET has an opportunity to develop means for sharing both descriptive and evaluative data to the broader engineering higher education community. If accessible this data can provide important benchmarking and best practices guideposts, and improve the learning environments of tomorrow's engineering graduates.
A Pilot Case with Industrial Engineering and Engineering Economy Data
To illustrate the proposed mode and potential impact on the SSR, self study reports from 37 industrial engineering programs, submitted for evaluation over the past couple of review cycles, where obtained for data collection.
* Tables 4-6 provide examples of the type of data that can be collected, and the type of analysis performed. Such work could include both quantitative and * Note: ABET headquarters sponsored this research and provided the program self study reports. The author signed a research confidentiality agreement with ABET, and all statistics and data presented here-in is in summary format soas to protect the integrity of the programs and ensure no violation of ABETs confidentiality agreement.
qualitative statistics, and aggregated and comparative output based on data sub-populations and comparison groups. In addition, depending on how data is collected, reports and comparisons could be available for both P/ID and A/CIID and across all general criterion categories. Summary: This table demonstrates the percentage of schools for each category that have adopted Criterion 3: (a)-(k) student outcomes as their program's SOs. In looking only at averages the private, small, research and US schools had higher adoption rates of ABET's SOs.
Analysis and Reporting Possibilities
The collection and storage of wide ranging I/PD and A/CIID data allows ABET to create valuable reports whereby programs can easily benchmark/compare their programs against others across a wide range of metrics. Depending on the content of the data collected as part of a re-envisioned SSR process (what is collected now and could/should be in the future), comparisons can be made at multiple levels, as in Figure 2 .
Figure 2: Example scaffolded levels for comparison
As an example of course level data consider potential comparisons of the engineering economy course taught in most industrial engineering programs' curricula. Table 7 provides potential comparisons for such a course. Similar benchmarking would be possible for other IE courses, as well as courses in any program versus peers. Appendix B provides summary data from the 37 IE program pilot study self study reports data for these comparisons/questions. These provide an example of the type of data that can be collected either as P/ID or A/CIID type, used as part of the evaluation process, and shared as appropriate.
Other Components for Consideration for Change:
Together with the proposal to re-envision SSR processes there are other elements that could be considered in an evaluation of potential changes, including: (a) Redesigning the purpose and schedule of the on-campus visit. 
Summary and Conclusions
From an evaluation perspective, the ABET self study report (SSR) represents a "program's report card" from which downstream actions proceed. Thus, this all-important deliverable is a source of much energy, anxiety and angst. Given here-in are characteristics of a proposed new model for reenvisioning the content and processes surrounding the SSR and its use for ABET program evaluation and other purposes.
The proposed system improves the utility of the accreditation process for individual programs in focused effort and provides the ability to use, share and access benchmarking and best practices data from peer institutions, colleges and programs, By understanding what others are doing informs program design to maximize student learning including matching pedagogy, expectations, student learning style 16 and other important variables.
Analysis can be aggregated at any level with regard to any element of data captured as part of the SSR process. Pilot data from 37 industrial engineering program SSRs was used to illustrate the type of analyses and reporting possible with the captured data. Although this pilot dataset lacked sufficient observations for statistical comparisons intriguing research questions are possible. When aggregated over an entire accreditation cycle this data source could prove to be very rich for approaching a myriad of important questions.
It is my hope that the ABET community takes the opportunity to conduct a critical review of the strengths, weaknesses, opportunities and threats (SWOT) that exist in the present accreditation processes. Changes in technology, improvements in communications, growth and emphasis on accreditation worldwide, our improved understanding and use of outcomes-based processes and other effects all point to the opportunity that such an initiative might bring.
APPENDIX B
This appendix provides the organization, analysis and comparison of the type of data that can be extracted from an ABET program self study report. For illustration purposes, data has been derived from 37 industrial engineering programs' reports submitted for evaluation over the last several cycles. Each bullet provides example potential course-level comparison data, such as those referenced in Table 7 in the paper. In some cases data is given for the total dataset, for sub-categories*, and on a pair-wise comparison bases.
It should be noted that ABET headquarters sponsored this research and provided the program self study reports. The author signed a research confidentiality agreement with ABET, and all statistics and data presented here-in is in summary format so-as to protect the integrity of the programs and ensure no violation of ABETs confidentiality agreement.
 What textbook is used for the course? *Note: For the purposes of this research the following category definitions were used on this limited dataset of n=37 program self studies. Not all categories had equivalent observations, as some sources did not contain complete and usable data for all purposes.
Textbook adopted

